Blood glutathione oxidation during human exercise.
To examine the effects of increased O2 utilization on the glutathione antioxidant system in blood, eight moderately trained male volunteers were exercised to peak O2 consumption (VO2peak) and for 90 min at 65% of VO2peak on a cycle ergometer. Blood samples were taken during exercise, and for up to 4 days of recovery from submaximal exercise. During exercise to VO2peak, blood reduced glutathione (GSH) and total glutathione [GSH + oxidized glutathione (GSSG)] did not change significantly. Lactate (L), pyruvate (P), and L/P increased significantly from rest values (P less than 0.01). During prolonged submaximal exercise, GSH decreased 60% from control, and GSSG increased 100%. Total glutathione, glucose, pyruvate, and lactate concentrations and L/P did not change significantly during sustained exercise. During recovery, GSH and GSH/GSSG increased from exercise levels and significantly overshot preexercise levels, reaching maximum values after 3 days. Oxidation of GSH during submaximal exercise and its reduction in recovery suggest increased formation of active O2-. species in blood during physical exercise in moderately trained males.